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spectra were analyzed using the CasaXPS 2.3.16 software, which models the Gauss-Lorentzian contributions after the background subtraction (Shirley).
Reflectance UV-Vis. The total reflectance UV spectra were recorded in a Varian Cary 300Bio spectrophotometer provided with a DRA-CA-30I (Agilent) integrating sphere accessory (70 mm aperture diameter, LabSphere). The sample was placed in front of the aperture with an adapter wedge, so that the radiation is focused on the sample with an incidence angle of 8ᵒ. In this way, the total reflectance UV-vis spectrum is acquired as the sum of the specular and diffuse reflectance. A Spectralon® (PTFE) disc was used to record the blank. Spectralon® is the same material that covers the inside of the integrating sphere.
The DRA is an integrating sphere accessory that replaces the sample compartment of the spectrophotometer instrument. An integrating sphere is a hollow optical device, either constructed from or coated internally with a white diffusing material and fitted with the same detector configuration as the host spectrophotometer. Scheme S1. Scheme of the reflectance UV-Vis measurements. S5 
Synthetic procedures

3-hydroxy-4-(hexadecylamino)cyclobut-3-en-1,2-dione (1).
Prepared following the general procedure. 340 mg (2 mmol 
3-hydroxy-4-(octylamino)cyclobut-3-en-1,2-dione (3).
3-hydroxy-4-(butylaminocyclobut-3-en-1,2-dione (4). 19
Prepared following the general procedure. 340 mg (2 mmol) of diethyl squarate in 10 mL of MeCN, 161 mg (2.2 mmol) of butylamine in 10 mL of MeCN. 308 mg of 4 (1.82 mmol), 91% yield. (Figure S4 ). S10 cyclobutenedione ν s (breathing) 1817 1792 -- Figure S6 . GA-IR spectra of different activated aluminium plates with increasing immersion times in a solution of 1 (left), and PA (right). The immersion times are indicated in the graph in hours. The grey IR spectra (KBr) correspond to the pure compound 1 (left), and PA (right). S11 Figure S7 . Evolution of the squaramic acid UV band 268 nm obtained by total reflectance UVvis measurements throughout the process of desorption by immersion in isopropanol. S12
Grazing-Angle FT-IR (GA-FTIR)
UV Desorption Experiments
Theoretical Methods
The calculations of the noncovalent interactions and were carried out using the Gaussian-09 and the B3LYP/6-31G* level of theory. S1 In order to generate the surface, geometry optimization of a bulk boehmite supercell of 100 atoms (γ-AlOOH) was performed starting from the experimental structure. S2 The (010) surface, was selected since previous studies have already shown that is the most stable, S3 and, moreover, it has been successfully used to analyze the insertion of phosphonic acids. S4 From this optimized structure, several models were built, two for the squaramide derivative and two for the carboxylic acid (1:1 and 1:2 boehmite:squaramate/COOH stoichiometry), considering a monodentate adsorption mode. The NCI plot is a visualization index that efficiently allows the identification and visualization of non-covalent interactions. S5 It is based on the electron density and its derivatives and the isosurfaces correspond to both favorable and unfavorable interactions.
They are easily differentiated by the sign of the second density Hessian eigenvalue and defined by the isosurface color. NCI analysis is a very convenient tool to rationalize hostguest complementarity and to know which interactions stabilize a complex. The color scheme is a red-yellow-green-blue scale with red for ρ cut + (repulsive) and blue for ρ cut − (attractive). Yellow and green surfaces correspond to weak repulsive and weak attractive interactions, respectively. S6 
